Whenever there is a close relationship between radix of mandibular teeth and inferior alveolar nerve (IAN), the IAN may be at risk during endodontic therapy. Overinstrumentation, overfilling irrigation fluids, as well as spread of infection, are the known causes of IAN damage. The following article regards two cases of IAN damage following endodontic therapy. In one case, surgical decompression with the use of piezosurgical techniques (Piezomed ® ) was performed, after which the pain and dysesthesia gradually subsided over the weeks following surgery. The second case was managed with medication only; the complaints reduced within 3 months. It is important to treat IAN damage as early as possible to achieve the best outcome.
INTRODUCTION
Inferior alveolar nerve (IAN) dysesthesia after endodontic therapy is a rare and important complication, greatly influencing patients' quality of life. [1] IAN injury can be categorized as mechanic, thermal, or neurotoxic damage. Swift and adequate therapy is essential to restrict nerve damage. Nerve damage results in a partial or total loss of sensation or dysesthesia in its innervation zone. Risk factors for overfilling include a close relationship of the root to the IAN, use of highly fluid thermoplastic fillers, immature root formation, or lack of apical constriction. The following cases focus on IAN damage due to endodontic overfilling in the mandibular molar/ premolar region and its management in an academic hospital.
CASE REPORTS

Case 1
A 49-year-old female presented to our emergency department with unbearable toothaches, steadily increasing since root canal treatment in an endodontic specialist center 4 days earlier. It concerned a left mandibular second premolar, with a root length of 26 mm. The patient was told discomfort could last a few days, due to proximity to the mandibular canal. The day after, a new severe painful sensation developed in the left mandible. During review at the endodontic clinic, the patient was assured, the pain was not abnormal, and she was advised to wait for another 14 days, without further examination.
Reaching unbearable pain levels 4 days after initial treatment, an on-call dentist was visited. Periapical radiographs revealed radiopaque material extending from the premolar root canal into the mandibular canal [ Figure 1 ]. The patient was promptly referred to our Department of Oral and Maxillofacial Surgery.
Clinical presentation revealed local pain as well as an anesthetic area [ Figure 2 ], in which occasional dysesthesia ("electric shocks") was described. A cone beam computed tomography confirmed the presence of a radiopaque foreign body in the mandibular canal with a length of 13 mm, just posterior to the mental foramen [ Figure 3 ].
Dysesthesia after endodontic treatment
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Case Report
Using the piezotome, our staff member made an osteotomy window, visualizing the contents of the mandibular canal. Penetration of the IAN with endodontic material was revealed [ Figure 4 ]. The apical area of element 35 was resected. Careful removal of all foreign materials was followed by extensive rinsing of the area with sodium chloride 0.9%. After removal of the trabecular bone layer, the bone flap was repositioned and fixated with two titanium miniplates and cortical screws.
Pain and dysesthesia decreased shortly after surgery. Medicamentous therapy included corticosteroids to suppress swelling, pregabalin 75 mg twice daily, primaner once daily, and suppletion of vitamins B1, B2, B6, and B12 (oral BefactForte and intramuscular Neurobion 100 mg). Within 6 weeks, pain levels diminished to a mild discomfort and medical therapy was discontinued. Seven months after surgery, a reduced 2-point discrimination persisted, remaining unchanged after 18 months. Since the chance for nerve regeneration 18 months after injury is very limited, a nerve transplant was discussed.
Case 2
A 54-year-old female known with type 1 diabetes was referred to our Maxillofacial Department 11 months after endodontic treatment of the mandibular second premolar and first molar. Immediately following endodontic treatment, a fierce and increasing pain emerged. Despite revision of endodontic treatment on both elements, a nagging pain at the right side of the mandible persisted, irradiating to the ipsilateral neck and shoulder region. On presentation, the pain had been continuously present for 11 months. Radiologic imaging revealed an additional quantity of endodontic filling material infra-apical to the second premolar. Although located close to the IAN, the filling material did not invade the mandibular canal [ Figure 5 ]. treatment of mandibular molar has a higher risk of nerve damage, the second molar being most frequently involved. [5] [6] [7] Due to the minimal buccolingual mandibular width in the premolar region, also for these teeth, an increased risk for a close relationship with the IAN is present. [3] [4] [5] Referral of patients with IAN damage after endodontic treatment is often delayed. Main issues include a short, lucid interval, in which the local anesthetics used in endodontic treatment linger on and failure to recognize the entity as such. [6] Crucial in early assessment and recognition of the problem is adequate and careful radiography. [7, 8] The optimal treatment window after injury is limited to 30 hours, according to Renton and Yilmaz, to prevent the occurrence of dysesthesia or neuropathic pain. [9] Once neuropathic pain is established, microsurgical repair of the nerve has very limited success rates. [10] Several authors advocate immediate decompression. [4] [5] [6] Full symptomatic relief is reported in early referral and treatment within 48 h after the initial injury. [4, 8] Longer referral periods or abstention of decompression increases the risk of permanent nerve damage. [2, 7] This article intends to increase awareness in the dental community for prompt referral after iatrogenic anesthesia/dysesthesia following endodontic treatment, which can benefit affected patients.
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As mechanical nerve damage was deemed unlikely and the pain had been present for 11 months already, conservative pharmacological therapy using amitriptyline 10 mg once daily was proposed. Three months later, the patient reported less pain and declined further follow-up.
DISCUSSION
Hypoesthesia or anesthesia of the chin and lower lip following endodontic treatment is an infrequent but dreaded complication due to its persistent nature and significant impact on daily quality of life. [1] [2] [3] [4] Overinstrumentation and overfilling are major causes, of which the incidence can be limited by preprocedural apical radiographs and electronic length determination during treatment. Furthermore, neurotoxicity is documented in nearly all materials used in root canal treatment. The caustic effect of calcium hydroxide or heat released during filling with gutta-percha are further hazards for nerve damage. Classification of the products in sealers, root canal irrigants, and paraformaldehyde-containing pastes has no clinical importance. The extent of nerve damage is primordial as local or mentalis dysesthesia can linger on for months, even after decompression. [1] [2] [3] [4] [5] [6] A pierced or torn IAN, as seen in the first case, has been described sporadically though its effect on long-term residual nerve damage remains unknown.
In theory, damage or disruption of the IAN after endodontic treatment is possible in any element distal to the mental foramen. The root-nerve distance is closest to the third molars and increases as the nerve progresses to the premolar region. Due to the multiplicity of their canals, endodontic 
